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ABSTRAK 
Faktor hakisan tanah adalah penunjuk kerentanan tanah terhadap kesan hujan, larian dan 
proses hakisan lain. Ia adalah salah satu komponen Universal Soil Loss Equation (USLE) 
dan boleh dipengaruhi oleh banyak faktor seperti jenis tanah, kadar penyusupan, kadar 
kebolehtelapan dan kandungan bahan organik. Dalam kajian ini, sebanyak tiga belas siri 
tanah Kuantan iaitu Durian-Munchong-Bungor , Malacca-Tavy-Gajah Mati, Holyrood-
Lunas, Kuala Brang-Kedah-Serdang, Kranji, Kuantan, Mined Land, Peat, Rudua, 
Rengam-Bukit Temiang, Rengam-Jerangau, Steepland, Telemong-Akob-Local 
Alluvium and Urban Land dikaji mengenai komposisi tanah seperti peratusan bahan 
organik, pasir halus serta graviti spesifiknya. Dengan hasilnya, faktor hakisan tanah dapat 
dikira menggunakan persamaan erodibility tanah Wischmeier dan persamaan erodibility 
tanah yang diubahsuai Tew. Pengiraan menunjukkan bahawa faktor K yang dihitung oleh 
Wischmeier lebih kecil daripada Tew dan siri tanah Rudua kurang terhakis. Rudua 
mempunyai peratusan tertinggi bahan organik dengan 10.98% dan peratusan lumpur 
terendah sebanyak 0.04% yang menjadikannya kurang terhakis. Sebaliknya, Peat lebih 
terhakis berbanding dengan siri-siri tanah yang lain kerana ia mempunyai peratusan 
tertinggi dengan lumpur dengan 16.38% dan dengan jumlah organik yang kecil sebanyak 
5.48%. 
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ABSTRACT 
Soil erodibility factor is the indicator of the susceptibility of a soil to raindrop impact, 
runoff and other erosion processes. It is one of the components of the Universal Soil Loss 
Equation (USLE) and can be affected by many factors such as soil type, infiltration rate, 
permeability rate and organic matter content and. In this study, a total of fourteen soil 
series found in Kuantan River Basin namely Durian-Munchong-Bungor, Malacca-Tavy-
Gajah Mati, Holyrood-Lunas, Kuala Brang-Kedah-Serdang, Kranji, Kuantan, Mined 
Land, Peat, Rudua, Rengam-Bukit Temiang, Rengam-Jerangau, Steepland, Telemong-
Akob-Local Alluvium and Urban Land was studied with regards to the composition of 
soil such as percentage of organic matter, silt, clay and fine sand as well as its specific 
gravity. With the results, the soil erodibility factor can be computed using the Wischmeier 
soil erodibility equation and Tew modified soil erodibility equation. The computation 
shows that K factor computed by Wischmeier was smaller than Tew and Rudua soil series 
was less erodible. Rudua soil series has the highest percentage of organic matter at 
10.98% and the lowest percentage of silt at 0.04% which made it less erodible. In contrast, 
Peat was more erodible compared to other soil series as it had the highest percentage of 
silt at 16.38% and with a relatively small amount of organic matter around 5.48%. 
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CHAPTER 1 
 
 
INTRODUCTION 
1.1 Background 
 Soil erosion is one of the processes whereby the upper layer of soil is 
displaced or detached to the ambient environment. It can be categorized as one form of 
soil degradation. It normally occurs physically through natural environmental agents such 
as wind and water as well as through rapid human activities on undisturbed land which 
will likely cause huge disturbances to the land. In addition, with human population 
growing, there is a boom in industrial production to satisfy human needs, development 
of housing for living purposes and cultivation of food production for human consumption 
which subsequently leads to voracious acquisition of land area for such purposes, 
especially forest area. This phenomenon has caused massive land clearing or better 
known as deforestation that largely causes soil erosion.  
 The soil erodibility factor (K factor) of the USLE equation represents an 
indicator of the susceptibility of a soil to raindrop impact, runoff and other erosion 
processes. Splash erosion and surface runoff are usually the contributors to the erosion. 
In short, the K factor represents how easily the soil will be susceptible to detachment and 
transport processes. It can be affected by many factors such as soil type, infiltration rate, 
permeability rate, organic matter content and so on. In the water erosion, raindrops that 
fall on bare soil directly destroy the original soil structure, making the soil particles detach 
away. If on sloping land, water in the form of runoff will move down the slope carrying 
the detached particles. Therefore, it is very important to protect the surface of the soil 
from erosion. 
In order to control soil erosion, the factors that contribute to soil erosion must first 
be defined. Then with the known factors, appropriate methods can be proposed to counter 
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this problem such as control plans and the Best Management Practices (BMP) to mitigate 
soil erosion and sedimentation problems which is happening especially at construction 
site. In Malaysia, the Department of Irrigation and Drainage Malaysia (DID) had come 
up with a design procedure guideline manual handbook named Urban Stormwater 
Management Manual for Malaysia (MASMA) in year 2001 which serves as a guide to all 
the engineers, town planners and designers that are involved in stormwater management 
implementation.  With this manual, it will help to ease the process of designing, planning 
and maintenance of the stormwater management as well as suggest the suitable BMP that 
need to be adopted for a particular construction site. In 2011, DID has further introduced 
a document entitled, “Guideline for Erosion and Sediment Control in Malaysia”. This 
manual emphasizes that any stormwater infrastructure design or urban development 
planning has to consider the design for erosion and sediment control. In addition, all the 
projects that involve soil disturbing activities and site preparation need to prepare ESCP 
(Erosion and Sediment Control Plans) due to the requirement of Department of 
Environment (DOE), Malaysia in 2011 as part of the environmental assessment approval 
under the Environmental Impact Assessment (EIA) Order, 1987.  
 The development of mathematical models such as Universal Soil Loss 
Equation (USLE) or Revised Universal Soil Loss Equation (RUSLE) serves as a vital 
tool in helping to assess the risk of site erosion, preparation of sediment control plans and 
the planning to conserve the soil. At the moment, USLE is the most frequently used 
mathematical model in helping to predict the possibility of soil erosion threat as a result 
of human activities such as industrial or rural and urban developments. 
1.2 Problem Statement 
 Soil erosion is a serious problem that is currently affecting all the countries 
in the world.  Malaysia, a Southeast Asian country, is not spared from the problem too. 
As a country influenced by the tropical climate, Malaysia frequently receives high rainfall 
intensity particularly during the monsoon season which normally happens from 
November to March and coincidently this affect the research area which is Kuantan, 
Pahang.  As Kuantan is located at the east coast region of Malaysia, the effect of monsoon 
season clearly signify potential soil erosion problems. In this context, water is the main 
agent of soil erosion and the removal of vegetative cover such as trees during 
deforestation also contribute to soil erosion as the runoff increases while infiltration of 
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water into the soil reduces. All this is happening partly due to the rapid increase in human 
activities near the waterways. As is known, waterways comprise of drainage basin or 
watershed. This is the area of land where the precipitation of rain that falls will drain 
through the drainage basin before it escape into rivers, lakes, oceans and seas. When 
heavy rain occurs, the rain will wash away the topsoil and bring along the detached soil 
to the river basin as a result of land exposure due to human activities near the river basin 
such as overcropping, overgrazing and deforestation. Therefore, there is a need to study 
the soil erodibility factor for soil series found in the Kuantan river basin to determine 
areas which have high soil erodibility that will undoubtedly cause flooding as the 
sediments that deposits on the river bed will reduce the cross sectional area of the river, 
causing it unable to cope with large volumes of runoff during heavy rain.  
1.3 Objectives of Study  
The aim of this study is to estimate and compute the soil erodibility factor, K for 
soil series found in Kuantan river basin. To achieve this, the main specific objectives are 
outlined below: 
a) To compute the soil erodibility factor for soil series found in Kuantan             
  river basin using Tew (2011) modified soil erodibility equation and 
  using Wischmeier (1978) soil erodibility equation. 
b) To compare between the soil erodibility factor computed using modified 
  soil erodibility equation by Tew (2011) and using soil erodibility  
  equation by Wischmeier (1978) for each soil series found in Kuantan 
  river basin. 
1.4 Scope of Study  
This study estimates the soil erodibility factor (K) of USLE for soil series found 
in Kuantan river basin. A series of data regarding soil characteristics such as organic 
matter, sand, silt and clay content was collected for each soil series. Then, with all the 
relevant data, the soil erodibility for the soil series can be computed using Wischmeier 
(1978) and modified Tew (2011) erodibility equation. The scope of study also include 
field works for soil sample collection and experimental works to obtain the soil properties. 
The study also utilizes GIS software to identify the location for the soil sample collection. 
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